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摘要 
          
         金融衍生品特别是商品期货，在世界范围内尤其是不发达国家受到了很多指责，其
中一个重要原因是与粮食相关的衍生品交易有可能导致食品价格上升，从而危害很多国家
的食品安全性，这因此在经济学家和政策制定者之间引起了巨大的分歧。本文通过研究粮
食金融衍生产品是否是 2007-2008 年中和 2010-2011 年粮食价格巨大波动的成因之一来回
答衍生品交易是否降低了食品安全性。本文收集了玉米、小麦、大豆、大米商品期货的交
易数据，通过主成分分析方法提取了衍生品交易的活跃程度指标，此外，我们使用文献中
常用的人均 GDP 与食品价格的比例来刻画一个国家或地区的食品安全。利用回归分析，
我们针对低收入、中等收入和高收入国家或地区以及全样本分别检验了衍生品交易活跃程
度和食品安全性的关系。实证结果表明金融衍生品是造成最近价格波动以及世界范围内尤
其是不发达国家食品安全问题增多的原因之一，监管者应该适当控制粮食商品期货的投机
操作从而降低其对粮食安全的影响。 
关键词：金融衍生品；食品安全问题；商品期货市场；投机；泡沫。 
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Abstract 
 
Financial derivatives especially commodities futures have been largely blamed for the 
recent increase in food prices and hence increase in food insecurity around the world, especially 
in less developed countries. This brought serious disagreements between most economists and 
policy makers as to whether financial derivatives were the main cause of the price hikes in 2007 
to mid-2008 and in 2010/2011. I collect data on commodities futures for corn, wheat, soya beans 
and rice from 1986 to 2015 and OTC (over the counter) data on commodities linked derivatives 
and then use Principal Component Analysis (PCA) approach to extract the proxy of commodities 
futures trading. Following literature, I use the ratio of Consumer price indexes (CPI) and GDP per 
capita as a proxy for food insecurity. I run time series regressions for all samples and subsamples 
for lower-income, middle-income and high-income countries respectively. The overall empirical 
results show that financial derivatives have a higher impact on food insecurity in lower-income 
countries than in middle-income countries. The results also show that financial derivatives have 
no significant impact on food insecurity in high-income countries. Oil prices, on the other hand, 
had a significant impact on food insecurity in high-income countries. Analysis using world data 
also showed that financial derivatives has a significant impact on food insecurity. This paper, 
therefore, shows that financial derivatives are increasing food insecurity in the world and this is 
having a devastating effect on people in low-income countries. Policy makers including 
Commodities Futures Trading Commission (CFTC) and Financial Services Authority (FAS) 
should do more in controlling food speculation on the various futures markets. 
 
Keywords: Food Security; Commodity; Future markets; Speculation; Crisis 
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Chapter 1 Introduction 
 
1.1 Background 
Food insecurity is becoming increasingly vital these days as world food prices are still high 
and hunger and starvation continue to increase in food deficit and developing countries. Food 
security can briefly be described as the global food production and the availability of food. Food 
insecurity can, therefore, be viewed as a fall in global food production as well as unavailability of 
food produces. Where unavailability of food can be viewed as people’s inability to acquire and 
consume food items (Ghosh, 2010). Food insecurity has been on the high since the 1990s but 
became worse in the 2000s specifically between 2006 to mid-2008 during the global food crisis. 
The global food crisis caused by the continually increasing prices of primary commodities affected 
developing nations the most as it increased their import bills (Suppan, 2009). 
The global food crisis was pronounced because of the extent of the price increases, the 
length of time it lasted and its devastating effect on most developing nations that depend on imports 
(United Nations, 2009). Prices of primary commodities like rice, wheat, corn and soybeans all 
increased sharply, peaked and fell abruptly by mid-2008 (Ghosh, 2010). In a survey conducted in 
October 2008 involving 27,000 people from 26 countries, it was found that about 43% of these 
people had cut down their food consumption due to the price hikes. This shows that food insecurity 
and the number of people undernourished increased with the increase in world food prices (Suppan, 
2008). 
According to the Food and Agriculture Organisation (FAO), the number of people in the 
world that were undernourished in 2009 and 2010 was 1,023 million and 868 million respectively 
(FAO, 2010). The figure in 2013, 2014 and 2015 was 842 million, 805million and 795 million 
people respectively. Even though the figure is declining, there is still a large number of 
undernourished people living in developing countries. For example, out of the 842 million of 
undernourished people in 2013,  about 827 million of them come from less developed countries 
and of the 795 million people that were undernourished in 2015, about 780 million of them come 
from the developing countries (FAO, 2013); (FAO, 2014) and (FAO, 2015).  This shows that 
although the outcry of world hunger have muted, a large number of people in the developing 
countries are still suffering from chronic malnutrition and food insecurity. This makes hunger 
reduction an everyday challenge and must be a key issue for policy makers at all levels (FAO, 
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2015). This is shown in Figure 2 below. 
Figure 1: Monthly Food Prices Indices (2002-2004 = 100) 
 
Notes: The graph shows the extent of the increase in food prices between the periods of 2004 to 2009. It can be seen that food 
prices increased sharply between 2007 and 2008 and fell sharply thereafter. More pronounced among the price increases is the 
prices of Cereals (represented by the yellow line) which increased very sharply and seems to have played a major role in the high 
food prices within the period of 2007 to 2008.  
Data source: FAO DATABASE 
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Figure 2: Number of people undernourished (millions) (3-year average) 
 
Note: This graph shows the number of undernourished people in the world fom 1990 to 2016. 
 
The global food crisis was said to be caused by many factors. So many analysts have 
attributed the rising prices to rising food demand from China and India, increase in subsidies for 
the production of biofuels as a substitute for crude oil due to the rising prices of oil (this led to 
acreage diversion to produce biofuels) (Beddington, 2008). Other factors include rising cost of 
cultivation, crop failure due to adverse climatic conditions, reduced government grain stockpiles 
and inadequate policy support for agriculture (Ghosh, 2010) among others. These factors do a little 
in fully explaining the causes of the continuous short-term rise in food prices as most of these 
factors can mostly be attributable to long-term price increases. Also, the acclaimed increase in 
demand for food grain in both India and China cannot fully explain the global food crises since 
the demand for food grain in these two countries had actually decreased (Ghosh, 2010). In addition, 
in world trade, the effect of seasonality on supplies in one nation is compensated for by the supplies 
from other nations and world demand have remained fairly constant within this period 
(Chandrasekhar & Ghosh, 2012). The year 2008 has also been a year record production of food 
grains worldwide (Ghosh, 2010). 
This, therefore, begs the question of what the actual causes of the global food crisis and the 
continuous rise in food prices are. It also brings up the idea of financial speculations being the 
possible cause of the rising food prices and hence food insecurity. The unprecedented rise and fall 
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in prices of primary food commodities in the year 2007 to mid-2008 can be explained by the effects 
of financial derivatives specifically food speculation within that period (Ghosh, 2010). Financial 
derivatives on food commodities can simply be referred to as the purchase of a good for resale at 
a future date rather than for immediate consumption with the intention of profiting from future 
price movements (Robels, Torero, & Braun, 2009).  
According to theory, commodity speculations are expected to be a stabilisation tool as 
speculators are expected to purchase commodities at lower prices and sell them when prices are 
high hence reducing the extent of commodity price variations. Likewise, commodities futures are 
also expected to help farmers (producers) and processors to hedge against short-term unfavourable 
price movements (Suppan, 2008). It, therefore, follows that commodity speculation is a good thing 
and can therefore not be the cause of the food price bubble as it rather stabilises prices. As the 
prices fell very sharply after their peak in mid-2008, it became clear that speculation rather than 
stabilising prices as expected by theory has led to the tremendous price volatility. The price 
volatility has greatly affected the prices of basic food commodities within that period and has 
increased food insecurity as the subsequent fall in prices were not reflected in the prices of these 
food commodities in developing countries (Ghosh, 2010). 
1.2 The recent increase in financial derivatives 
Financial derivatives rose  in the early 1980s as a substitute for commodity board and 
international commodity agreements that were meant to stabilise global commodities prices. These 
financial derivatives were however traded on the regulated market under the supervision of the 
Commodities Futures Trading Commission (CFTC), which limited the number of speculations by 
investors and requires all investors to register their holdings. This ensured that commercial players 
who solely use them for hedging purposes dominated the commodities futures market. This 
changed in the year 2000 when the Commodities Futures Modernization Act was passed. The Act 
completely deregulated the commodities futures market by allowing for more commodities 
speculations over-the-counter (OTC) outside the supervision of the CFTC. This coupled with the 
volatilities in the US housing financial markets allowed different kinds of speculators including 
hedge funds, pension funds and investment banks who were looking for new and profitable 
investment opportunities to enter the commodities futures market. With the main purpose of 
speculation being to help speculators to predict market movements and act accordingly, it was 
expected that the market would always be in backwardation (where the prices of futures contracts 
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are always smaller than the prices of spot contracts). However, due to the entrance of all these 
kinds of investors, the market was in contango (where the price of futures contracts are always 
higher than spot prices) throughout the period of January 2007 to June 2008, the same period where 
the commodities price bubble occurred (Ghosh, 2010). The situation was further worsened by the 
introduction of index funds on the regulated market.  
 
Figure 3: Commodities Futures on Corn, Rice, Soybeans and Wheat 
 
Notes: The graph shows the fluctuations in commodities futures in corn, rice, soybeans and wheat since the deregulation in the 
USA and elsewhere. More notable among them is the futures on corn, which can be further explained by the higher demand for 
corn for the production of biofuels in most countries within the period of 2004 and 2009. Data source: QUANDL DATABASE 
 
 
As in June 2006, the amount outstanding for commodities derivatives (commodities other 
than gold and precious metals) traded on OTC was $5.85 trillion. It increased to $7.05 trillion in 
June 2007 and then further increased to a massive $12.39 trillion by June 2008 (BIS, 2009). 
Additionally, in a testimony by Michael Masters (a hedge fund manager) to the US Congress, he 
stated that on the regulated market, index speculators controlled approximately 35% of all futures 
contracts on corn, 42% of all contracts on soybean and 64% of all futures contracts on wheat as at 
April 2008. This shows the level of shortage of food products created even before the food crops 
are actually being produced (Ghosh, 2010). Moreover, considering the fact that this is just an 
estimation for the regulated market, what then is the percentage of futures contracts on these food 
commodities that are owned by index investors on the unregulated market with the figures on the 
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unregulated market estimated to be twice that of the regulated market. 
 
Figure 4: OTC Commodities Linked Derivatives for Commodities Excluding Gold and 
Precious Metals 
 
Notes: The graph shows the extent of the increase in derivatives for commodities excluding gold and precious metals on the OTC. 
The graph shows the extent of the increase and the abrupt fall between the period of 2004 and 2008. Source of data: Bank of 
International Settlement Database 
 
Due to the recent acknowledgement that the global food crises were actually caused by 
speculative activities in the speculative market, many studies have focused on it. Jayati Ghosh in 
her paper published in 2010 stated that the global food crisis is no more treated as discrete and 
distinct from the global financial crisis (Ghosh, 2010). Other theoretical papers have also stated 
the relationship between financial derivatives and the global food crisis and hence food insecurity. 
These papers include: (Chandrasekhar & Ghosh, 2012); (Suppan, 2008); (Robels et al., 2009); 
(Ghosh, 2010); (Suppan, 2009); (Van der Ploeg, 2010) and (Wahl, 2008). Even though there has 
been vast research in this field and so many papers written on the relationship between financial 
derivatives and food prices, there was no empirical research done to check for the relationship 
between food insecurity and financial derivatives. In addition, most of these papers use a more 
aggregated approach in analyzing the impact of financial derivatives on food prices ignoring the 
unique characteristics of the different income levels within the data. This aggreagation into a single 
data might produce some level of bias in analyses. The major contribution of this paper to the 
literature is therefore to conduct an empirical research into the relationship between food insecurity 
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and financial derivatives specifically futures on primary commodities such as rice, wheat, maize 
and soybean. This paper also went further to use data disaggregated into low-income, middle-
income and high-income countries in modelling for food insecurity. This  disaggreagation is 
necessary because it accounts for the unique characteristics of each different income level and 
might produce a more accurate analysis. In addition, under the assumption that an increase in food 
prices coupled with a proportiontate increase in GDP per capita will lead to no change in food 
insecurity, this paper uses the ratio of CPI to GDP per capita to model for food insecurity. This is 
also different from the work done in most of the literature. 
1.3 Objectives of the study 
 To examine the impact of financial derivatives on food insecurity 
 To investigate the correlation between financial derivatives and food insecurity 
The research question can, therefore, be stated as: is there any significant correlation between 
financial derivatives and food insecurity? Additionally, what is the effect of financial derivatives 
on food insecurity in various regional and economic divisions? 
The results show that financial derivatives have a higher impact on food insecurity in 
lower-income countries than in middle-income countries, but have no significant impact on food 
insecurity in high-income countries. Oil prices, on the other hand, had a significant impact on food 
insecurity in high-income countries. Results from the world data also show that financial 
derivatives have a significant impact on food insecurity. The results, therefore, show that financial 
derivatives are increasing food insecurity in the world especially in low-income countries. Policy 
makers including Commodities Futures Trading Commission (CFTC) and Financial Services 
Authority (FAS) must devise policies to control food speculation on the various futures markets. 
The rest of the paper is structured as follows: chapter 2 looks at the existing literature on 
the relationship between financial deriavtives and food insecurity; chapter 3 presents the data, the 
methodology and the empirical model used in this paper and the summary statistics; chapter 4 
presents the regression results and the discussion of the results; and chapter 5 presents the 
conclusion based on the findings. 
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Chapter 2 Literature Review 
 
2.1 Theoretical Framework 
In general, spots prices and futures prices are expected to converge when the expiration 
date of the futures contract approaches. Thus, futures prices and the market prices are closely 
related (USSSI, 2009).  Since market prices are related to food insecurity, then it follows that 
futures prices are as well related to food insecurity. Because futures spot price is unknown, futures 
price serve as a basis for predicting expected futures spot price. However, futures prices are not 
seen as perfect predictors of the futures spot prices (Gorton & Rouwenhorst, 2005).  
In times of volatility, the correlation between spots and futures prices is higher and futures 
prices become and better predictive tool for expected future spot prices (Gorton & Rouwenhorst, 
2005). This relationship is still highly debated in literature. Tilton, Humphreys & Radetzki (2011) 
used a theoretical model to show that spot prices are highly influenced by futures prices only when 
the market is in contango while under other market conditions, this relationship is weaker. 
Hernandez & Torero (2010) used Granger causality tests to tests for the causality between the 
futures price and spot prices of selected agricultural commodities. They found a significant 
relationship between the returns on the spots market and past returns in the futures market up to at 
least the past 10 weeks prior. However, they found no significant relationship between past spot 
returns and present futures returns. The following subsections further explain theories and market 
situations linking spot prices and futures prices. 
2.1.1 Contango and Backwardation 
Two market situations determined the relationship between futures prices and spot prices. 
In the first instance is the market situation where at the time of purchase of the futures contract, 
futures prices are higher than spots prices. The futures prices then decrease until they converge 
with the eventual futures spot prices in a situation known as contango. Secondly, a market situation 
where futures prices are lower than spot prices at the time of purchase of the future contract hence 
the prices increases to converge with the future spot price. This situation is known as 
backwardation. Convergence can be defined as the situation where futures contract prices move 
towards the spot contract prices as the delivery time approaches. The market for most parts of the 
period between January 2007 to mid-2008 was in contango due to the influx of speculators into 
the commodities futures market (Ghosh, 2010). In situations of contango, speculators normally 
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